Association of down-regulation of calcitonin gene-related peptide and substance P with increase of myocardial vulnerability in diabetic neuropathic rats.
Diabetic patients present high co-morbidities of neuropathy and severer consequences of coronary heart disease. But the pathological mechanism is still unclear. Here we investigated a potential association of diabetic impairment of sensory nerves with increase of vulnerability of myocardium in acute myocardial ischemia/reperfusion. A rat model of diabetes mellitus was induced by high fat and sugar diet plus a small dose of streptozotocin. Impairment of sensory nerves was evaluated by measurement of changes in tail flick latency to noxious thermal stimulation and calcitonin gene-related peptide (CGRP) and substance P (SP) in the dorsal root ganglia (DRG) and the myocardium of the heart were examined. The myocardial injury was examined by infarct size, apoptosis ratio of cardiomyocytes and cardiac troponin I in the animals underwent acute myocardial ischemia (for 30min) and reperfusion (for 120min). The effects of CGRP and SP on cardiomyocyte injury induced by high glucose and hypoxia/reoxygenation were tested in cultured myocytes. The diabetic animals presented significant elevation of noxious thermal threshold with obvious reduction of the contents of CGRP and SP in the DRG and the myocardium. Importantly, the diabetic animals showed significant increases of infarct size, myocyte apoptosis and serum cardiac troponin I after acute myocardial ischemia/reperfusion, compared to the non-diabetic control. Furthermore, exogenously administered CGRP and SP attenuated the myocyte injury induced by the high concentration of glucose and hypoxia/reoxygenation. These findings suggested that impairment of sensory nerves with significant reduction of CGRP and SP in DRG, ventricular myocardium and serum may be associated with increase of myocardial vulnerability in acute myocardial ischemia/reperfusion in streptozotocin-induced diabetic rats.